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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a positive photoresist composition which has high etching durability, 
with which high resolution can be obtained, and with which a fine pattern can be formed in an exposure process 
using an electron beam (EB), and to provide a method of forming a resist pattern by using the positive 
photoresist composition. 

SOLUTION: The positive photoresist composition for the EB comprises: a resin component (A) which increases 
the solubility with an alkali by the effect of an acid; an acid generating agent component (B) which generates an 
acid by exposure; and an organic solvent (C). The component (A) consists of a copolymer containing a first 
structural unit (a1) derived from hydroxystyrene and a second structural unit (a2) derived from a (meth)acrylate 
having an alcoholic hydroxyl group. A part of the hydroxyl group in the structural unit (a1) and of the alcoholic 
hydroxyl group in the structural unit (a2) is protected by an acid dissociating solubility inhibitor group. 
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* n 7 # > x ;b * * — h , h y 7x-;l/X;l/*-^A7t7;l/tP7^ yx;l/** - h . 

( 4 - F>J7;l/tn^;l/7x-;l/) s> 7 x — ;l/ X ;!/ * - A h 'J7;^u«>X;l/* 

* — h . (4-h'J7;l/tn^;l/7x-;l/) & 7 x - ;l/ x ;l/ * ~ ^ A y 7 ;l/ n :/ ^ 
> X ;!/ * * — h . h y (p-t e r t - 7f;V7x-;M X ;!/ * - ^ A h V 7 A* * n y £ 

[ 0 0 3 0 ] 

* * 2/ A X ;l/ * * — h fb ^ m (D ffl t L T ^ a - ( y ;!/ X ;!/ * - ;l/ 1/ 4 ^ 7 ) - 7 
xz;b7-fe F-F'J;K a - (^5 L ;l/X;l/^^;l/^ _ 4 1 > / ^ 5 7) - p - ^^^7i-;l/ 20 
7 -fe h — h y ;1/ , a - ( h U "7 ;l/ * a y ^ ;!/ X ;!/ * — * * i/ 4 ^ y ) - 7 x — ;l/ 7 -b h 

— h y ;l/ , a - (fy7;l/*n^;l/X;V*^/V*^^^ = /) - p - y h * $/ 7 x — ;V 

a - ( jl & ;l/ X ;!/ * ~ )V * * i/ <i 5 7 ) - p - y f*^7i-^7^f 

— h y ;!/ . a - (^nbf;I/X;I/*-;l/t*s/^5/) - p - ;V7x^;V7-fe h - by 
;K a - (^f ;l/X;l/*-;l/t*^^57) ■ p - 7P : e7x-;l/7-tr F - h'J;l/4Htf 
^ 6 n S o cftBOffi'P, «- (^f;l/X;l/*-;l/t + i/^^7) - p - ^F*>'7x 
^;I/7th-h'J;l/^!fJL^c 

[ 0 0 3 1 ] 

r «£ t\ 30 

(B)j«#<Dffiffl*tt. (A) «»1 0 OliS^Sb, 0. 5-3 0113, fff L< 

3 0K*»*e*si:fs-a»«tf»&*Lfc<<. «#a£ttfffiTt«iHtas6* 

[ 0 0 3 2 ] 

[#«»S0 (C) ] 

h i^X MBAtttt. (C) K8»S*T«atS(:i: 

tf T? # * „ 

ft fcf <fc < , fi£ * > ft¥«iS*hU^XhO»il[iJiLT&tt©feO(D*^5ffil©t(D* 40 
1 ■X»2ltt±illRLTfflV^8C tf T * & o 

00 A fcf . T -tr h > , ^f;Vxf h fy^n^\^^y>, ^f;KV7^ ;H F>, 
Z-^^^yv&ifO^hV^-^. xfl/V^U n^;l/ N 7 7^f 

— h , x ^ u > ^ y n — ;i/ . ^xf i/>^ijn»;l/t/7-trf - ^nifl/yjnj 3 

y^y □-;l/^7 7-feT-F(D^7^f ;l/x^f;l/> ^yai^;l/ai — x ;i/ , t y y n h° ;b 
x — t- ;i/ , ^y^^^m^ f;l/Xtt : t77x-;l/x- f^42©^I7;l/3- 

;!/ x K S x ^ )]/ , fff n ^ ^ ;l/ . tf ;l/ M 1/ m * 9- )V . A/ if 1/ Wt ^ ^ ^ > y F+^^nif^ 
7l^f/K ih*5/^nif*yax?;I/aH©xXf;l/«4 2*f tfSCitf-etSo 50 
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[0 0 3 3 ] 

(d) ] 

K fc ffl V» ft fi. ^ x S2»JBIfiSl7 , 5y-»f^3«Bgfl&R7 , 5>*«»Sb^ 0 C C T? , flg 
M SI 7 5 > t « 7 )l> * A/ £ fc l± 7 )V * J]y 7 ;U n - )V <D 7 5 V = 5 . 10 
[ 0 0 3 4 ] 

(D) i^Olftli: LT(i< h'J^f)l/7;>, ^if;l/7;>, hijifi7 5y, 
5> -n-/Dtf;l/7'y s MJ - n - 7o l^;l/7 5 h ;l/7 5y, h U - n - 

;1/7 5V> h'J-n-t^f;!/?;^, ^-11-^/^*7^, 5> - n - * £ ^ 
;V7 5y, F'J-n-Kf->;l/75y|(D7;l/ + ;l/7;>, a: £ 7 — ;U 7 5 V % h U. x 
3!/-*7Sy. h'J^V7o^y-^7;>, ^-n-^-^^y— ;V7 5V, h'J-n 
- * ^ £ y — ;V7 5>f OT^^^T^n-^OT^yjb^tf ^©^T-feftfUifc 
7~1 5 07^ + ;H^tt § St 2 jRg &fg 3 M<DmffiM7 5 > » S L 0 ft X & 

7~i 5©7;l/^;H^ft§ci:(ti^T, |£ Jig k $i 7 5 > # , f isnfti/->"x 
75 > ffft? & LVo 

(A) A # 1 00I1»K»LT, 3^0. 0 1—2. 0 K « g|S © f6 B 7? ffl ^ 

?> ft 5 o 

[ 0 0 3 5 ] 

tulB (D) fig^-tOSa-a-fcJcS^S^fb^BS^, $fel/yxh;^-y*f, 51 
t*g£tt<fOlSl±©IW7> (E) l^tLT, 

o^^ylgLdifoilft^ttstuttft-t^ &«s N (d) &ftt. (e) & 

i^liffltSittf t5L> ^fn*li*ffl^5C!:t?f 5„ 30 
^T»*;I/#^Ki:bT«, vn>^. ^x>^ yy^l, $gfl 

*X*yS^^;HXf)K *X*yi - ^- n ■ ^f;l/XXf;k 7x-^* 

ft^OXXr^Oi 5 Sifft, $X70I, 7i-;l/*X7-fVlS2fD 

* x y j y|R(fftiBoxxf;HOJ: 5 ft M m W ■& m if 6 ft , cn6©ife«fii:*x* 

( E ) rit # « , (A) B?^ 1 0 t) 0. 0 1— 5. OgigfOSiJ^fll^nS 40 

o 

[ 0 0 3 6 ] 

*f89iOJi!yi*H/i'xhtift(i:i4, ? SfcBfatc «fe 0iBffi1t©a&SjSiipaiJ, fiijitf 

* h U^X Md<0ttlSI*gfea-rsfei6©#JqW«flB> & * tt ^ IrJ ± 5 * § fc id © I? ® jg tt 

six tem&mm. ^imm. ssi, /\i/-->3yfi±M4H*it> mm^m-z 

[ 0 0 3 7 ] 

^J&W&Ojtf^Sf^hU^xhffijStolclfc^T, x >y v $r if tt *5 £ Iff ft tt fc « n § fe 50 
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0?65. L tc if -d T * h U ^ X h 1! © * Wk it Rl II T? & t) x l/^X h/^-ytfffilT 
h^KCil t^TtSo «fc -3 T , M in I $? 3i % x « ? (EB) ti^I^lg^t 

[ 0 0 3 8 ] 

-r&fc>%x ffJ/'Jny^i-AOiHSSlt, ±E*fa*b U^x hfflj£ft*x 

t° if T-»*fT Lx 8 0 - 1 5 0 tOfiflftffT» ru^-*«40~l 20#B, 

if £ L < tt 6 0 — 9 0 #MLT* h 1^>"X H^««t5o 

# S£ 93 fc: 33 *H/i?XHOli[i 2 0 0 nmISST*i< fSCilid^f, » $ 

L < 2 0 0 nmJ^±4 0 0 nm^HStS^. 

#^T?x CO* h US^X MRtJfLT, l?ittvx^;^-y^/t-LTMLtfeJ;^ 
#.^"Z?x 8 0 ~ 1 5 0 tOiBS^fT, PEB (g^tiDi) *40~1 20tW> !ft 

l < a 6 o ~ 9 o 9 ia ss -r . *^T?cn*7^*'Js««, mtuso . 1 ~ 1 osi%f 

h^^^;V7>^r — ^AliKn^v'K7i<?§}g^ffll/^T^{ft^n.ii-r§o Cl <D £ 5 fc: L T x v 
X ^ 7* £ — V f£ j£ H ft V i? X F/^-y^|5C t ifi T* % 5 „ 
[ 0 0 3 9 ] 

S ft x * #g © # 5? M * h lx- i? X h US f£ % It x ^ © «fc -5 * s S/ a. U > ^ ^ n -fe X £ ffl ^ ft 
[ 0 0 4 0 ] 

[ 0 0 4 1 ] 

»SbTlIft*»*t5„ ft 43 . fl[ fll » fig SO % ^ b ft & % 8 0 ~ 1 0 O t©fiST 

7\tm%nmw.m(r>mw.'m\ f <e m t <t t> * K*»tt»re«wfcs.-rs p^x h;^-yoii 

IW^ftSSWc 31 tlx 7<!£ — >HOHPl3b^466ti§ 0 CCl/^X h/^-y|H© 

HI PI tt * i»fiK#5h5^J-yt-fX (^-^/^-yOg^^^yTyHX^-X 
^ * - its ) 7jc»tt»JB»ai©|ftiRi(ite «t D , 7^->+)-^x^ 

m. /h fb £ * s ci £ t* * x u->*x h ^ - > id m. 'h <b * ff -5 c t -v tr s „ 

[ 0 0 4 2 ] 

in & ifi fi tt , 7lc»ttSJK»«©iR«*jee:L#SSg-zf*oT. '^-vt^X^i/hS 
*5ott»ftias?*ntf, Rfci£?n« tccav^, u x b 7^ 9 - > <d m it & 

;l/ © a ft ft >\* - > cd m fiic * J: 0 a * W K fr d c i: *^ tj * s * tc # S II fc ^ « K 
M CD tf >y ^ ft # tt , tftt>?Ififfirt{cfc^5 7^-yt.YX(i:tta»/Moft#tt 

[ 0 0 4 3 ] 

73:$5 ri/i?Xf;^ - ycDWtit&l tit, Ifi±£f ibftl/i7X h7ljt->*t, M«© 

®x it & it , ue;xh7^-y*)ist5*H'i77 hfisgftt i o?n?nafts. ga se 

•T § x » * L V^iiO ^ 5Q, II {± il # x 8 0 ~ 1 6 0 °C m & CD M. S. SB H T? x 7? L * h V t? X 
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[ 0 0 4 4 ] 

itflfSK, 0. 1—0. 5 ^mggtflSt^i 

[ 0 0 4 5 ] 

{c «t D l 0 ~ 6 o ©HiJfe^-r S c £ fc «t D l»*-r § o TkTOiJE^Hfse 

# § ^ T? s O , a « 33 <£ If U 5? X h ^ $ - y 6 ^ £ Mt * -r S C t & T # § o 
[ 0 0 4 6 ] 

5t;y?-ffenif i<« «Ftiissn«t>oi?4v^, ^nhyft#tt*sts'>4< 10 

Ot/v- ^SflSiSftSliffit^^tftOiiiffS KfflVNSftS. £ © J; 5 ft li St 

Sti5i«#ffii:«St«ftI^ft*#tftOi?J6oT.t.J:<, :/nh:/##tt* 
StS'J>S< i: lie* y v-fr ei«?n5Ifig»fi^tt Sltftt, 7n h>§ 

20 

C © «t 5 ft 7k m tt * U v — t b T 14 , WlC I IS ± co j&» S . 7i"J;HI^ft, If n ;1/ 
-fe;l/n-x*«Hifl:, 7;V+l/>^'J I^ft, I? * M l=r {* . 

[ 0 0 4 7 ] 

flft» T^+l/V^'Jn-^Ii^ft, -fe7l/n-X3£S-&#, tT - ,1/ % % T * V 

HfflStf£«T?&Sfc^3j5frS7*y;l/3RS^tf:#Sfcff3;bv>,, S5lcli, r * V iU 

m m tc u *j x h/^-yof «%iiioo, b ^ x ± < » s 

7Bh>fi#tt*ft8*/v-tLTa; 4 flffl *. if , 7i"J;l/75F^N-ez;l/k'aiJ 

SSt3 ; E/v-i:LT7i"J;l'K^ttf*!§tt# l Jv-!ij s ff$Ll\ 
[ 0 0 4 8 ] 

, HfcE^snitiOifa^ff, ±E*»tt*Uv — {cjSftibfelB, »»tttfSf<, M 

* 18 *'Jv-^^t^t§figtt*^§, lOtfti^iTSS. 40 
tt £ $! ft ^ I? ffi ffi 1± S!l % ffl 3 c t <fc D s f£*IHUHfcjS:oTV>;fc^ 

[ 0 0 4 9 ] 

I? MSM© IB UliiolHJg^tJt LT o . 1 ~ l oMl%ggi t§© 
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[ 0 0 5 0 ] 

S&fcSHjBjSjSlfcH:*' U^Xh/^-yiJ-^XOiifL 7 s -c 37 x * h o fg * M ft if 
[ 0 0 5 1 ] 

tt. 3-5 0li«»fiOzf(8KtLTffl^5Otfjf$b< 4 5~2 0»«% 
[ 0 0 5 2 ] 

© i«7;l/3-;l/f tfftf^nSc c ft £ © 7 ;l/ n - to m » BE «± » 7k fc » L t 
[ 0 0 5 3 ] 

EMfflH 20 

[SIM l ] 

£ f (A) jg^^ffllLft. -Tftt>^s p-tFD + i'Xfl/y, MIB-iS (I I a) 
lc * v T , R^7j<*H?-pS2 7^vy^y-;l/7^'J ( ^ ;I/ Jfc 8 0 : 

20. ft « (Mw) (± 7700, # ffc (Mw/Mn) tt 1 . 5) tl^Alf 

ih + ->if;HT?SILfeffil (A 1) fcfffco 

COiE (A 1) ^ 1 H-NMRT^iLfcISI, p-t Fnt ->Xf U> fc/^vy^ 

y-;i/o^-fhzk»s©»fc»rs i-xh^^xh^->i©Stt2 7 % 7? & fc 0 c n a 
d s 7k k a © « a m -a- # 2 7 * )]/ % t? $ § £ s * e> ft it „ 30 

[ 0 0 5 4 ] 

COfil (A 1) tt (A) UdtLTSV\ (A) fig ^ 1 OOSl^t, (B) S^tL 
T , h 'J 7 A h 'J 7*t - h 6 . 0Siait % ( D ) 

fiSc^hLT, h'Jt^f;V75>0. 5 ft » g[5 , -fr V }V M 0 . 2 KMU. *5 £ IE -i' * 
vtt7yJR«^Un-^3Rl^ffiSttai ( IS Sh % * if 7 r v & R - 0 8 ( 7C B * > 4^ ft ¥ 
IltS) ) 0. 0 5M«§I5^. 7nif UV^U ;l/x-r;l/7-tf-h ( 

fit T . rpMj i:Ei-TS. ) 1 3 0 OKISfcgi?tT^^S*H/^XhSl»§ 

[ 0 0 5 5 ] 

— 7? , 8^>fO->') 3>7x-A±t'\^'9-^f ;l'^i'7f VlI^SLfclfi^ffll 40 

± ih -e f# e ft fc 4-° s? M * h u s? x h m fig % * , x ± ic x if > - * ji v> t & a? l , * y 

F71/-M?1001C, 9 OWfflZfU^— Ut, Si? t 2 C t C j; ») , If 2 0 0 
n m © * h 1^ v> X h S ffi- fig L fc 0 

O^T\ * ? *§t 81 Si « (B4IHL- 8 0 0 D, 7 0kVM*J±) ^ffl^T, * h U V 

* L T , 1 lOt, 9 0»fflO*ftTPEBffliL, S6£2 3"CfcTZ. 38li%f 
h7^f;l/7ytx7it Kn*s/Hzk»«T?6 0 K;HJ!iiU> 3 o 

M * * ffl V T 7k U VXLft. S 13 <2J t) ft jft * fr o fc & , 1 0 0 °C T? 6 0 #FlllflSS LtSi 
Jtt, 7^y7y FX^-X 1 : 1 <Dl/v*X ILft„ 50 
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fl5tifti/->*xhA?-y%s em (SlSlflffli) fciDBSlftii:?, Ml 46 7 
0 nnKD^-fy/y F7^-X;^->tfitttKIlSnTfe!)s A £ — > ©J tl £ 
tTV^S^of;, lefc, H«0#JW ??L1 8 0 n m <D ft — ;<l $ — y (i : i yx;^ 

[ 0 0 5 6 ] 

■3^7, ± f E "c? fl5 fig L- fc £§t 7 0 nm©7^y7yFX^-7;^-yJ?7ntt, 

mmicv^^ ^^^y^^mir^y ^y^mmmm^n-orc. -r & % , .x -y ^ > # x 

fc LTlltf h7 7;I/*D^^yi:Ojl^^X*fflt/\ x «y ^ > 3 ^ ft $J L fc fc C 
3 , M it 1. $1 1 fc $5 ^ T ffl * 7? ffl 5£ L fc ** £r fc it ^ T l . 2 x >y ^ > ^ S ft M 
< , « ti fc a: -y ^ V 9 m tt ft W T S il fc t> o fc o 10 
[ 0 0 5 7 ] 

IKIi'i^M/^XhfflSi^, S m ± fc X tf > -7- - ft ffl ^ T * AT L , ft >y h- X s 
L/-MTM 0 Ot, 909H^U^-HT, C fc£ J; t), §1 ff 2 0 0 n m 

cDfthUi?xhm*mf&vrc 0 w.?Mffimm (h4ishl-8ood, 70kv* 

^ffl^t^iai^ (6mmX6mm) ^ £ - y ft fl2 fig L fc S ffi fc 1^ T , KL 
Ax>n — ;I/#S<D«®yZpfiHS?=gB KL A 2 1 3 2fcJ;>3fiJ?Lfcfcc;5, ^ffi^ffi 
( f 7 x. >7 h ) ORB1 OSttTl?*^ a ft ^ PfS # W ® fc ffi it £ n T l/> 5 d fc & M H> 

[ 0 0 5 8 ] 

[ttM 1 ] 20 
*»Ilt6^T, ( A ) fig # -e & § 1af S§ ( A 1 ) t ft x t , # y ( P -tFn + ->xf 
> ) (M¥JQ^?18 o oo, # « ft l . 2) ©7j<8e»©-gpfti-x]^:y;iL?-;i, 
S T* « » L fc lg fig # ( 7k m S © M »J & 4 5 * ;l/ % ) ^fflv^ft 0 C ft ft ffl fc ffi «: * 
M 1 fclfUtttfc l/t, * I- P^X h ffifigUftffiS L fc e 

?LT, f# 5 ftfc* h 1/->*X h &j£ft%fflV->T£lK0i 1 tilt LT7^ y FX^- 
XA^-ytf^Lf;iL5, ft ft 9 0 nm©7^y7> FX^-X;^-y|T*fiil 

fco 

[ 0 0 5 9 ] 

^Sfi0B 1 fc mm&JsU; T\ M*Rfi©ft*fI"<fci: C 3, * K "T ff ft M ^ 16 T tb r> fc 

30 

I: fc H $> $1 1 tmW.iC iiLftii9 0 nm©7'f y7> FX^-X/^-y^VXi' 
HT, lit F 7 -Y x 7 f V y-^i t x y ^ y ^Iga^^ ff o fc c 5 , SISSffil 1 43 

fco 

[ 0 0 6 0 ] 

immm 2 ] 

$f (A) fig y> ft ffl S L fc „ t4b?> p-tHn^-S/X^lxVfcKtE — iRSC (I I a) 
fc & ^ T , RA^f;HT*$5 7^vy^y- ;M?y 'J l/-F<D«i^# ( * )\> it 8 0 
: 20, f€«¥^7>^« ( M w ) fct 8 0 0 (K # ft ft (Mw/Mn) tel. 7) fc x ;b 
tfx;l,x--r;l/ft, K»«ET-p^»I©#j* «t t> T» MIB^S^-f* 1 40 

— a: h^yxf ;l/ST'SIl/ftil ( A 2 ) * # fc „. 

C©«)iB(A2) SlH-NMRfdffiLJifi*, p - t F D + •> 1/ 7 fc 7 y ^ 

y-;l/0-&H-*ISS<Dafc«-rS 1 - xF^yxh + i/l(?)t(i2 0%-?So/io CtlA 
D , ykmrnvumm-Stf z o * ;u % T- 5 fcBft 6 tifco 

[ 0 0 6 1 ] 

il (O m m ( A 2 ) ( A ) fig # fc L T ffl V^ fc ffi tt J| ffi M 1 fc HO ft fc L T , * h U S> X h ffi 

figti^iJi® l fc 0 

^LT, t#S>nfc^hl^^Xhffifigfe^^V^TSISS{?yi fc|W|«fcLTv-r>T^HX^- 
X ^ ^ — v ft ^ fig L fc o 

i5hfeVyxf;^-y^SEM fcj;»3tl^Lfcfcii5, ig7 50 
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[ 0 0 6 2 ] 

S fc * a£ #!l 1 IHi }C , f& L rcW.*B 7 0 n m (D "7 > 7 > F X ^ — X ^ £ — > V X ^ 
ib * T 1 . i y ^ ^ ii & AM . 2 jg < n «nftx «y f y ft 5 «: tft>fr 

[0 0 6 3 ] 

3 ] 

*fififiajiT}gdcLfe?L®8 0 nmO*-;l/;^^y$ijSLftIfi^Ii/\ is a. V > # 7 

t%t>?> J£ $ b * — ;l/ £ — v _t ic „ 7^ U;Hiier:;Hfnij K > <D n sp y v — ( 
7 * y ;i/ bi : tr - ;i/ 1; n y K > = 2 : 1 ( X m it ) ) 1 0 g , 33 «k tf N - 7 to ;Hf p U 

KVfSIlSftlibT rsURFADONE LP100J (I SPtS) 0. 02g 

tetLfco mmK<07kmiSiwmi&m<omm (iin*^©ss) &2oonm-?&ofc 
„ iioii#t^L, i 2 otte ogHiioiftl^ffoftt, 2 3 WMyk* m^r 7k 

[ 0 0 6 4 ] 

«±KWLftj;3K, * 36 9! £ J: ft «T , x ^ f y^ltttlftS 1: fe fcl»a»«tt* 

x h/^-y^tits c h u x hia j£ % N 33 J; tf & # s> fg * h- 1^ 

^XHM^:£m>fcA2->^/£;£?£tff#6*lS 0 
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(51)Int.Cl. 7 F I f-V3-F (##) 

G 0 3 F 7/40 G 0 3 F 7/40 5 1 1 

H 0 1 L 21/027 H01L 21/30 5 0 2 R 

H 0 1 L 21/30 5 4 1 P 



(72)fgBjHf *fcf M 

»3SJ I IJKJ I iem*J!K*?L? 15 0S1 3BRJSfb3^RSC^ttrt 
(72)3gUB# ^ ffi 

F 2H025 AA02 AA09 AB16 AC06 AD03 BEOO BGOO CC03 CC20 FA03 

FA12 FA17 FA33 
2H096 AA25 BA11 BA20 EA06 FA01 GA08 HA05 LA16 
4 J 100 AB02R AB07P AL08Q BA03P BA03Q BC07Q BC09Q CA05 DA01 DA04 

JA38 
5F056 DA30 



